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SPECIFICATION 



1. TWe of the Invention 

Wire connection structure 

2. Claims 

A wire connection structure comprising: 

a connecting pin disposed in generally T shaped configuration at an end of a 

wire; 

a pair of mutually parallel attaching pieces disposed on a attached member; and 
bearing apertures disposed in said attaching pieces, wherein said connecting pin 
mates rotatably, 

wherein said wire connection structure is characterized in that bearing length t of 
said bearing aperture is greater than the material thickness t of said attaching piece. 

3. Detailed Description of the Invention 
[ Field of Industrial Utilization ] 

The present invention relates to a wire connection structure for use, for example, 
to connect a lever to an actuator wire in any of a number of types of control system. 
[Prior Art] 

Prior art examples of wire connection structures of this kind shall be described 

Here, the example of a wire connection structure for an axel wire in an internal 
combustion engine will be used fa Fig. 1 1 , which depicts in side view an air intake 
control device of an internal combustion engine, an axel wire 1 20 is connected to a 
throttle lever 106 on the valve shaft 103 ofa throttle valve 102. 

More specifically, as shown in sectional view in Fig. 12, a connecting pin 121 is 
disposed in a generally T shaped configuration at the end of accelerator wire 120; a pair 
of mutually parallel attaching pieces 1 13, 1 1 5 are disposed on a attached member, ic, die 
throttle lever 106; and bearing apertures 1 1 3a; 1 1 5a are disposed along the same axial line 
in attaching pieces 1 13, 1 15, with connecting pin 1 21 of accelerator wire 120 mating 
rotaiabiy in the two bearing apertures 113a, 115a. An air intake control throttle level is 
disclosed in Unexamined Patent Application 62-267532, for example. 
[ Problem the Invention Is Intended to Solve ] 

However, in the conventional wire connection structure described above, since the 
throttle lever 106 is typically a press-molded component, the attaching pieces 113,115 
are integrally formed with the lever 106. Accordingly, the bearing length I of bearing 
apertures 1 1 3a, 1 1 5a is limited to a distance equal to the material thickness t of lever 106. 
Accordingly, it is difficult to ensure adequate bearing surface area for connecting pin 121 



in bearing apertures 1 1 3a, 1 1 5a; bearing apertures 1 1 3a, 1 1 5a supporting the connecting 
pin 121 are also subjected to a high level of bearing pressure. 

Accordingly, load applied to contact surfaces of the bearing apertures 1 1 3a, 1 1 5a 
and connecting pin 121 during opening and closing of the throttle valve 1 02, or 
misalignment of the connecting pin 1 21 caused by opening and closing of the throttle 
valve 102 or by engine vibration, tends to produce wear in the bearing apertures 1 1 3a, 
1 15a, resulting in insufficient durability. 

In view of the problem described above, it is an object of the present invention to 
provide a wire connection structure whereby wear may be prevented in bearing apertures 
of an attached member supporting the connecting pin of a wire, so as to improve 
durability. 

[ Means for Solving die Problem ] 

To address the problem, the wire connection structure of the invention provides a 
wire connection structure comprising: 

* a connecting pin disposed in generally 'T shaped configuration at an end of a 

wire; 

g a pair of mutually parallel attaching pieces disposed on a attached member; and 

Q ; bearing apertures disposed in said attaching pieces, wherein said connecting pin 

^ : mates rotatably, 

^ characterized in that bearing length I of said bearing aperture is greater than the 

* material thickness t of said attaching piece. 
|p [ Operation ] 

£ According to the aforementioned means, greater bearing area is provided in the 

jg bearing apertures of the attaching pieces of the attached member having die connecting 
,r pin of the wire connected thereto; and die bearing pressure to which the bearing apertures 

are subjected by the connecting pin is reduced thereby. 

[ Working Examples ] 

[ Working Example 1 ] 

The following description of Working Example 1 of the invention makes 

reference to Figs. 1 -7. In this example, die wire connection structure is for an accelerator 

wire in an internal combustion engine. 

First, die general arrangement of the air intake control unit of the internal 

combustion engine, to which the accelerator wire is connected, will be described. In Fig. 

2, winch shows a front view of the air intake control unit, and Fig. 3 which shows a side 

view thereof, a throttle valve 2 for opening and closing an air intake passage is rotatably 

disposed in a cylindrical throttle body 1 in which the air intake passage is formed. The 

j 



valve shaft 3 of the throttle valve 2 is rotatably supported on the wall opposite the throttle 
body 1. 

The two ends of valve shaft 3 pass through the side walls of throttle body 1 and 
project outwardly therefrom. A throttle sensor 4 is disposed on one end of the valve shaft 
3 (the left end in Fig. 2\ A throttle lever 6 is fastened by means of a nut 7 to the other 
end (the right end in Fig. 2) of valve shaft 3. Between the throttle body 1 and throttle 
lever 6 is mounted a return spring 9 for normally urging the throttle valve in the closed 
direction. 

Throttle lever 6 is composed mainly of a flat fan-shaped disk portion 1 0. Along 
the outside peripheral edge of disk portion 1 0 is attached, by means of welding etc., an 
auxiliary plate 1 1 to form an arcuate wire guide slot 12. On one end of the outside 
peripheral edge of disk portion 10 (the bottom end in Figs. 2, 3) is formed an attaching 
piece 13 and> connected thereto via a connecting piece 14, a mounting portion 15. The 
throttle lever is shown in front view in Fig. 5, and in side view in Fig. 6. 

The attaching piece 13, 15 of throttle lever 6 constitute a pair, and are parallel to 
one another. Circular bearing apertures 1 3a, 15a situated on the same axis are formed in 
mounting apertures [sic] 13, 15. On the attaching piece 1 5 situated on the projecting side 
is formed a wire insertion slot 16 that opens out in the radial direction from bearing 
aperture 15a. Throttle lever 6 is a press-molded component fabricated to the desired 
shape, for example, by punching out the flattened shape of the throttle lever 6 from [a 
sheet of] material, and then bending it to form the connecting piece 14 and a mounting 
portion 15. 

As shown in perspective view in Fig. 7, a solid cylindrical connecting pin 21 is 
affixed by welding or other means inaT configuration to the end of accelerator wire 
20. 

As shown in Figs. 2 and 3, die connecting pin 21 of accelerator wire 20 mates 
rotatably in the bearing apertures 13a, 15a of the attaching pieces 13, 15. When attaching 
die connecting pin 21, the wire end of accelerator wire 20 is passed through wire insertion 
slot 16. Accelerator wire 20 is then threaded through wire guide slot 12 of throttle lever 
6. Accelerator wire 20 is also passed through a wire tube 22. The end of the wire tube 22 
is supported on the throttle body 1 via a wire bracket 23. 

As shown in enlarged view in Fig. 1, the bearing apertures 13a, 15a in the 
attaching pieces 13, 1 5 are produced by a burring process using a press, with an annular 
flange portion 17 projecting out in the axial direction of the holes to one side of the rim 
thereof. Thus, bearing length t ofbearing apertures 1 3a, 1 5a is greater than the material 
thickness t of attaching pieces 13, 15, that is, it is greater than material thickness t by [an 



amount equivalent to] the projected height of flange portion 1 7. The aforementioned 
burring process may be carried out, for example, in the process of punching the flattened 
shape of the throttle lever 6 from material, or in the process of bending attaching piece 
15. 

The throttle lever of the aforementioned air intake control device pulls the 
accelerator in opposition to the resilience of the return spring 9 in the same manner as is 
commonly known, causing the throttle valve 2 to open as shown in side view in Fig. 4; 
when pulling force on the accelerator is released, the throttle valve 2 closes due to the 
resilience of the return spring 9 as shown in Figs. 2 and 3. 

According to the air intake control device described above, bearing length I of 
bearing apertures 13a, 15a is designed to be greater than the material thickness t of 
attaching pieces 1 3, 1 5 of throttle lever 6, thereby increasing bearing area in bearing 
apertures 13a, 15a and reducing bearing pressure on bearing apertures 1 3a, 1 5a which 
support the connecting pin 2 1 . 

Thus, it is possible to reduce wear occurring in the bearing apertures 1 3a, 1 5a due 
to load applied to contact surfaces of the bearing apertures 1 3a, 1 5a and connecting pin 
21 during opening and closing of the throttle valve 2, or to misalignment of the 
connecting pin 21 caused by opening and closing of the throttle valve 2 or by engine 
vibration, and to improve durability thereby. 

Additionally, by reducing wear in bearing apertures 13a, 15a, throttle valve 2 
responsiveness to accelerator operation can be maintained for an extended period, thereby 
affording consistent change in the extent of opening of throttle valve 2, and preventing 
the accelerator wire 20 from becoming disengaged from the wire guide slot 12. 

In view of operability when connecting the accelerator wire 20, in some instances, 
the outside diameter Pd of connecting pin 21 and diameter Hd of bearing apertures 13, 15 
may be established such that Pd < Hd, so that predetermined clearance C (C = Hd = Pd) is 
established between connecting pin 21 and bearing apertures 13, 15. In such instances, 
whereas in a con v ent i onal design, the axis of connecting pin 2 1 would be inclined by an 
angle 0 with respect to the axis ofbearing apertures 13, 15, with the greater bearing 
length I described above, the incline angle 0 of connecting pin 21 can be minimized. 
[Working Example 2] 

The following description of Working Example 2 of the invention makes 
reference to Figs. 8 -10. Since this example is a partial modification of Working 
Example 1, identical components are assigned the same symbols and will not be 
described, discussing in detail only those arrangements which are different. As shown in 
sectional view in Fig. 8, in frontal view in Fig. 9, and in side view in Fig. 1 0, this 



example has punched holes 1 3b, 1 5b, produced by pressing, formed in the attaching 
pieces 13, 15 of throtde lever 6, with a synthetic resin bushing 18 fitting into each of the 
punched holes 1 3b, 1 5b, and a bearing aperture 1 8a disposed inside bushing 1 8. One 
punched hole 13b and the bushing 1 8 fitting therein both have annular configuration; the 
other punched hole 1 5b and the bushing 1 8 fitting therein have a X" configuration with a 
series of wire insertion slots 19 formed therein in the radial direction. 

In this example as well, by making the bearing length I of bearing aperture 1 8a 
greater than the material thickness t of attaching pieces 13,15, advantages similar to 
those of Working Example 1 are afforded. 

The invention is not limited to the working examples described hereinabove, and 
may undergo modification without departing from the scope and spirit of the invention. 
For example, the wire connection structure of the working examples is not limited to 
accelerator wire connections, and is applicable to connecting various other wires, cables, 
and the like. 

[Effects of the Invention] 

According to the wire connection structure of the invention; increased bearing 
area is provided in the bearing apertures of the attaching pieces of the attached member 
having the connecting pin of the wire connected thereto, and the bearing pressure to 
which the bearing apertures are subjected by the connecting pin is reduced thereby, so 
that wear in the bearing apertures may be reduced, and durability improved. 
4. Brief Description of the Drawings 

Fig?. 1 -7 illustrate Woiking Example 1 of the invention, wherein Fig. 1 is a 
fragmentary sectional view, Fig. 2 is a front view of an air intake control device, Fig. 3 is 
a side view thereof, Fig. 4 is a side view thereof in the open state, Fig. 5 is a front view of 
the throttle lever, Kg. 6 is a side view thereof, and Fig. 7 is a perspective view of an 
accelerator wire connecting pin. 

Figs. 8 -10 illustrate Working Example 2 of the invention, wherein Fig. 8 is a 
fragmentary seetfeoal view, Fig. 9 is a front view of an air intake control device, and Fig. 
10 is a side view thereof. 

Figs. 1 1 and 12 illustrate a prior art example, wherein Fig. 1 1 is a side view of an 
air intake control device, and fig. 1 2 is fragmentary sectional view. 

6: throttle lever (attached member) 

13, 15: attaching pieces 

13a, 15a: bearing apertures 

20: accelerator wire 

21: connecting pin 



6: throttle lever (attached member) 
13, 15: attaching pieces 
13a, 15a: bearing apertures 
20: accelerator wire 
21: connecting pin 
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